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Abstract
Background—Sudden gains are significant, rapid improvements in symptoms, larger than
typical between-session symptom reduction.[8] Sudden gains in a large sample of individuals with
PTSD have not been studied, and only one study has looked at it in pharmacotherapy, but not in
PTSD. In the present study, we examined the occurrence of sudden gains in psychotherapy,
specifically prolonged exposure (PE), and pharmacotherapy, specifically sertraline, for chronic
PTSD.

Method—Sudden gains in PTSD symptoms (PTSD Symptom Scale-Self-Report[23]) were
assessed in 200 individuals with PTSD during 10 weeks of PE or sertraline.

Results—Individuals in both PE (42.2%) and sertraline (31%) exhibited sudden gains.
Individuals in PE made more gains toward the end of treatment (7.2%) than sertraline (2%, OR =
3.82). However, individuals in sertraline made larger gains during early treatment (M = 18.35, SD
= 8.15) than PE (M = 12.53, SD = 5.16, d = .85). Notably, those on sertraline were more likely to
exhibit a reversal of sudden gains than those in PE (OR = .23). Pointing to clinical significance,
the presence of a sudden gain was associated with better reduction in symptoms from pre- to post-
treatment (β = -.49).

Conclusions—Individuals in both PE and sertraline experienced gains, though sertraline was
associated with earlier large but reversible gains, and PE was associated with later gains. This
differential pattern of discontinuous change highlights potential differential mechanism for these
therapies and marks important transition points for further detailed analyses of change
mechanisms.
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Although many studies demonstrate the efficacy of treatment for PTSD,[1–6] it is still not
clear how and when the changes of improvement occur across various forms of effective
therapy. Hayes and colleagues[7] emphasized the importance of looking at the shape of
individual symptom trajectories rather than group means pre- and post-treatment to see
whether change is characterized by significant shifts of symptoms. These large, rapid
improvements in symptoms have been termed “sudden gains.”[8] Sudden gains mark points
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of important transitions in critical sessions for detailed analyses of possible change
mechanisms triggering the significant shifts in symptoms.[8] Individuals who show sudden
gains have better treatment outcome and maintenance of improvements than in those who do
not show sudden gains.[8–10]

Theoretically, sudden gains are thought to occur as a result of cognitive shifts occurring
during cognitive psychotherapy. Tang and DeRubeis[8] proposed a three-stage model of
sudden gains: a preparation stage, where the foundation for cognitive change is laid; a
critical session/sudden gain stage where the client experiences significant cognitive changes
that leads to a decrease in symptoms and thus, a sudden gain; and an upward spiral stage
where sudden gains lead to improved therapeutic alliance and mood promoting further
improvement in cognitive changes. The theoretical framework for sudden gains occurring
with other forms of psychotherapy or pharmacotherapy has not been fully explicated to date.

Sudden gains have largely been examined in psychotherapy for major depression; and to
date, only three studies have investigated sudden gains in clinical samples of posttraumatic
stress disorder (PTSD).[11–13] In cognitive-behavioral therapy for major depression,
between 39% to 46% of clients exhibited sudden gains.[8,9,14] Lower frequencies (17% to
43%) of sudden gains have been reported in other forms of psychotherapy for depression,
such as brief dynamic therapy,[15] non-manualized psychotherapies in clinic settings,[10]
and non-directive supportive therapy.[16] In treatment for PTSD, 39% to 52% of patients
receiving exposure[11,12] or cognitive therapy[13] exhibited sudden gains. Notably, those
who showed sudden gains during therapy had lower PTSD severity at post-treatment than
those who did not.[11–13] Thus, sudden gains in PTSD appear stable and maintained
throughout treatment.

Patterns in the trajectory of response to pharmacotherapy and placebo for depression have
been examined through latent class analyses.[17,18] It was shown that early (first three
weeks) and delayed (second three weeks) improvements of at least a 20% symptom
reduction are common during treatment with SSRIs and tricyclic antidepressants.[18]
However, these latent class analyses do not allow for a systematic, reliable way of
examining individual trajectories of change, taking into account the psychometrics of the
measure assessing change, as the assessment of sudden gains. To date, only one study has
looked at the phenomenon of sudden gains in pharmacotherapy, specifically for atypical
depression. Vittengl and colleagues[19] examined sudden gains in acute treatment of
cognitive therapy, pharmacotherapy with clinical management, and pill placebo with clinical
management. They reported sudden gain rates of 25% to 46.9%, with no difference between
treatments in frequency or magnitude of gains; however, patients receiving pharmacotherapy
and pill placebo exhibited higher rates of reversals of sudden gains. The presence of sudden
gains across treatments may challenge the assumption that shifts in insight alone are
responsible for the gains.[8] Instead, the authors suggested that mood lability and strong
reactions to internal and external events might coincide with the sudden gains.[19]

To understand who is predisposed to experience sudden gains, possible predictors have been
examined. Several studies have examined pre-treatment symptom severity, cognitive
content, or social interpersonal functioning as predictors of experiencing sudden gains but
found no consistent or strong associations.[8,12,16] However, higher pre-treatment self-
reported dysfunctional attitudes and higher depression were associated with more sudden
gains,[9] though this was not replicated in other studies.

In the present study, we examined the occurrence of sudden gains in psychotherapy,
specifically prolonged exposure (PE), and pharmacotherapy, specifically sertraline. To date,
no study has compared sudden gains in psychotherapy to pharmacotherapy in a large,
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randomized trial; and, in PTSD, none has examined sudden gains in pharmacotherapy.
Consistent with previous studies in PTSD and depression,[8,9,12–14] we hypothesized that
sudden gains would occur in a subset of the sample and would be associated with better
treatment outcome. We expected to find higher rates of sudden gains in PE versus sertraline,
based on limited comparative literature of psychotherapy and pharmacotherapy PTSD
treatments.[20] We also examined possible predictors (demographics, pre-treatment
symptom severity, and trauma-related beliefs) of sudden gains. Based on Hardy and
colleagues'[9] findings, we hypothesized those with more severe pre-treatment severity and
trauma-related beliefs would be more likely to have sudden gains.

Method
Participants

Participants were 200 treatment-seeking women (75.5%, n = 151) and men (24.5%, n = 49)
with chronic PTSD.[21] Participants were recruited through community referrals and
advertisements. Inclusion criteria included being between ages 18 to 65 with current primary
DSM-IV chronic PTSD diagnosis.[22] Exclusion criteria were limited and included: current
diagnosis of schizophrenia or delusional disorder; medically unstable bipolar disorder,
depression with psychotic features, or severe depression that require immediate psychiatric
treatment (e.g., actively suicidal); no clear trauma memory or trauma before age of three;
current diagnosis of alcohol or substance dependence within the previous three months;
ongoing intimate relationship with perpetrator (in assault cases); and unwillingness or
medically not advisable to discontinue current psychotherapy or antidepressant medication
based on condition assignment. Diagnostic comorbidity was allowed, including borderline
personality disorder.

Participants' mean age was 37.41 years (SD = 11.30). Mean time since the target trauma was
11.91 years (SD = 12.69). Thirty-one percent reported a target trauma of adult sexual
assault, 24% childhood sexual assault, 22.5% adult nonsexual assault, 13.5% accident
(motor vehicle accident, natural disaster), 6.5% death or violence to a loved one, and 2.5%
combat or war. Sixty-six percent (65.5%) were Caucasian; 70% were not college educated;
48.5% had an annual household income of $20,000 or less; and 67.1% had other diagnostic
comorbidity.

Interview Measures
The Structured Clinical Interview for DSM-IV (SCID-IV)[23,24] was used to assess
primary diagnosis of PTSD and co-occurring disorders. The Posttraumatic Symptom Scale-
Interview (PSS-I)[25] was used to assess DSM-IV PTSD diagnosis and severity.
Approximately 10% of the cases were rerated for diagnostic reliability. Overall, there was
good SCID-IV agreement for current MDD (κ = .68, ppos = .88, pneg = .80), anxiety
disorders (κ = 1.00, ppos = 1.00, pneg = 1.00), substance abuse disorders (ppos = .00, pneg =
1.00), and other diagnoses (ppos = 0.00, pneg = 1.00). The intraclass correlation coefficient
for PTSD severity scores (PSS-I) was high (ICC = .985).

Self-Report Measures
Sudden gains were assessed weekly during active treatment using the PTSD Symptom
Scale-Self-Report (PSS-SR)[25], assessing symptoms in the past week. The correlation
between pre-treatment PSS-I and PSS-SR was r = .53, p < .001. Additional pre-treatment
self-report measures included: Beck Depression Inventory (BDI);[26,27] Anxiety Sensitivity
Index (ASI);[28] State-Trait Anxiety Inventory (STAI-Trait);[29] Post-Traumatic
Cognitions Inventory (PTCI);[30] and the Trauma-Related Guilt Inventory (TRGI).[31]
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Treatment
Clinicians who provided psychotherapy held a master's or doctorate in clinical psychology.
Board-certified psychiatrists provided pharmacotherapy. All clinicians attended multiple-
day initial training workshops where they received standardized clinical training.
Throughout the trial clinicians received on-going clinical supervision.

Prolonged Exposure (PE)[32]—PE was delivered in 10 weekly sessions that were
90-120 minutes following the PE manual[32]. Outside raters reviewed 10% of sessions to
assess treatment adherence, 90% of key components were completed.

Sertraline—Pharmacotherapy consisted of 10 weeks of sertraline, a FDA-approved
medication for PTSD. Dosage started at 25 mg/day and followed a standardized titration
algorithm, with the goal of 200 mg/day if indicated and tolerated. Average final dosage was
115 mg/day (SD = 78.00). Outside raters reviewed 10% of sessions to assess treatment
adherence, 96% of key components were completed.

Data Analyses of Sudden Gains
We utilized Tang and DeRubeis'[8] three primary criteria for identifying sudden gains. First,
sudden gains should be large in absolute terms between any session N (pre-gain session) and
session N+1 (after-gain session). We identified sudden gains of PTSD symptoms where
there was a reduction of at least seven points on the PSS-SR based on a reliable change
index and similar to other studies,[12,33] using Jacobson and Truax's[34] guidelines for
computing reliable, clinically significant change. This was calculated using the standard
error difference in PTSD symptoms on the PSS-SR of 6.15,[35] based on two to three-week
test-retest reliability (.83) and standard deviation (10.54).[25] Calculation of the sudden gain
cutoff criterion varies.[8,33] Tang and DeRubeis[8] chose a BDI cutoff of one standard
deviation from the clinical sample mean, constituting 11% of the range.[11] Comparably,
our cut off value of seven on the PSS-SR constitutes 13.7% of the range. Second, the
magnitude of the gain should be large compared to the pre-gain symptom severity, at least a
25% reduction of the pre-gain session PSS-SR score. Third, the magnitude of the gain
should be large relative to symptom fluctuations before and after the sudden gain. This was
determined by comparing the mean PSS-SR score of three pre-gain sessions (sessions N-2,
N-1, and N) to the mean score of the after-gain session and mean score of two post-gain
sessions (N+1, N+2, and N+3) using a two-sample t-test. We utilized critical values of t(4) =
2.78, p = .05 or t(3) = 3.19, p = .05 (when only two pre- or post-gain sessions were
available). Following Tang and DeRubeis,[8] we defined reversal of sudden gains when
there was an increase of reported symptoms of at least 50% of the original improvement of
the sudden gain. For missing data, the previous observation was used,[11,12,36]
conservatively limiting sudden gains. Thus, sudden gains are large, rapid and stable
decreases in symptom severity that occurs between the beginning of one session and the
beginning of the next.

Procedure
Potential study patients were initially screened through a semi-structured telephone
interview. Following written informed consent, independent evaluators, blind to treatment
assignment, completed the PSS-I and SCID-IV. Potential patients also received a physical
exam and completed a laboratory panel. If eligible, patients completed pre-treatment self-
reports and were randomized using a computer generated urn randomization sequence, with
appropriate concealment of assignment prior to randomization.[21] Patients received 10
weekly sessions of either PE or sertraline. The PSS-SR was completed prior to every
session. The PSS-I was again completed at post-treatment by a blind, independent evaluator.
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Results
Occurrence of Sudden Gains

Following the first criterion of sudden gains, reductions of at least seven points on the PSS-
SR were observed in 272 of 1800 (15.1%) between session intervals across both treatments.
After the second criterion where the magnitude of symptom reductions should exceed 25%
of the pre-gain score, 227 of 272 (83.5%) sudden gains remained. Following the third
criterion of sudden gains, we conducted two-sample independent t-tests to examine whether
sudden gains were large relative to symptom fluctuations of pre- and post-gain sessions, and
137 of 227 (60.4%) sudden gains remained. Finally, after omitting reversals of sudden gains
when patients reported symptoms of at least 50% of the original sudden gain symptom
improvement, 105 of 137 (76.6%) sudden gains remained. Thus, a total of 105 sudden gains
were exhibited by 75 of 200 (37.5%) patients.

Sudden gains in PE versus sertraline—Comparing treatments, 49 out of 116 (42.2%)
patients receiving PE and 26 out of 84 (31.0%) patients receiving sertraline experienced
sudden gains. As shown in Table 1, the number of patients who experienced sudden gains
did not differ by treatment, χ2(1, N = 200) = 2.65, ns. However, there was a difference in the
number of sudden gains that occurred by treatment, χ2(1, N = 1800) = 4.24, p = .04. Patients
receiving PE experienced 71 out of 1044 (6.8%) possible sudden gains. Seventeen patients
in PE experienced multiple sudden gains (12 people exhibited two gains and five people
exhibited three gains). Patients receiving sertraline experienced 34 out of 756 (4.5%)
possible sudden gains. Eight patients in sertraline experienced multiple sudden gains (two
gains only).

Patterns of frequency of sudden gains—As shown in Figure 1, during early
treatment (Sessions 2-4), the number of sudden gains did not differ by PE (17 out of 348,
4.9%) and sertraline (13 out of 252, 5.2%), χ2(1, N = 600) = .23, ns. The number of sudden
gains occurring during middle treatment (Sessions 5-7) also did not differ between PE (29
out of 348, 8.3%) and sertraline (16 out of 252, 6.4%), χ2(1, N = 600) = .83, ns. However,
there was a significant difference in sudden gains during late treatment (Sessions 8-10) with
individuals in PE experiencing more gains (25 out of 348, 7.2%) than those in sertraline (5
out of 252, 2%), χ2(1, N = 600) = 8.32, p = .004.

Patterns of magnitude of sudden gains—As shown in Figure 2, during early
treatment (Sessions 2-4), the magnitude of sudden gains differed by treatment with the
magnitude of gains in PE being lower (M = 12.53, SD = 5.16) than sertraline (M = 18.35, SD
= 8.15), t(28) = -2.39, p = .024, Cohen's d = .85. The magnitude of sudden gains during
middle treatment (sessions 5-7) did not differ between PE (M = 12.43, SD = 6.34) and
sertraline (M = 4.55, SD = 4.55), t(43) = 1.04, ns. The magnitude of sudden gains occurring
during late treatment (session 8-10) also did not differ between PE (M = 9.99, SD = 3.88)
and sertraline (M = 10.08, SD = 2.34), t(28) = -.05, ns. Finally, the overall magnitude of
sudden gains were similar in PE (M = 11.59, SD = 5.36) and sertraline (M = 13.47, SD =
7.03), t(103) = -1.51, ns.

Reversal of Sudden Gains
Out of 137 sudden gains, 32 (23.4%) were reversals exhibited by 10 patients receiving PE
and 18 patients receiving sertraline (one patient experienced two reversals and another
three). As shown in Table 1, those receiving sertraline were more likely to exhibit a reversal
of sudden gains than those in PE, χ2(1, N = 137) = 11.28, p = .001.
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Sudden Gains' Relation to Treatment Outcome
Hierarchical regression analysis tested whether the experience of sudden gains was
associated with better treatment outcome (post-treatment PSS-I). We entered pre-treatment
PTSD symptom severity (PSS-I) in step 1 and the experience of sudden gains (0 = no
sudden gains, 1 = sudden gain) in step 2. After step 1, with pre-treatment PSS-I in the
equation, R2 = .07, Finc(1, 153) = 11.88, p = .001. After step 2, with the experience of
sudden gains added to the prediction of pre-treatment symptom severity, R2 = .31, F(2, 152)
= 34.56, p < .001. Specifically, the occurrence of sudden gains was associated with better
treatment outcome (β = -.49, t = -7.29, p < .001) over and above pre-treatment symptom
severity, suggesting sudden gains are stable patterns of symptom change accounting for
significant portions of improvement.

Predictors of Sudden Gains
We examined predictors of sudden gains, specifically demographic variables (age, gender,
ethnicity, education, income, and years since trauma), pre-treatment symptom severity (BDI,
ASI, and STAI-trait), and negative beliefs (PTCI: negative cognitions of self, negative
cognitions of world, and self-blame, and TRGI: guilt cognitions). Three logistic regression
analyses were conducted using the demographic factors and psychopathology measures as
predictor variables and the presence of sudden gains as the criterion variable.1 As shown in
Table 2, younger individuals were more likely to experience sudden gains (B = -.03, Wald =
5.53, p = .019).

Discussion
This is the first study to examine sudden gains in a large clinical trial for PTSD directly
comparing pharmacotherapy, sertraline, and psychotherapy, PE. Consistent with our
hypothesis, 37.5% of individuals with PTSD experienced a sudden gain. These gains were
strongly associated with better treatment outcome. The number of patients experiencing
sudden gains was similar in PE and sertraline, even after accounting for higher rates of
sudden gain reversals in sertraline. Notably, the pattern of gains was different between the
two. Patients in PE made more multiple gains over the course of psychotherapy than patients
in sertraline. Further, patients in sertraline made larger early gains in the first two to four
weeks of initiation of the medication; whereas, individuals in PE made more gains in the last
two weeks of treatment. Pre-treatment symptom severity, negative beliefs, and demographic
factors, with the exception of younger age, did not predict the occurrence of sudden gains.
These results highlight the presence of discontinuous and differential change processes
between PE and sertraline in PTSD treatment.

The similar rates of patients experiencing sudden gains in PE and sertraline suggest that
sudden gains are not unique to psychotherapy. Given that Tang and DeRubeis[8] proposed
an underlying cognitive mechanism, it may be that individuals on serotonergic medications
are similarly gaining cognitive insight during treatment, without direct targeting of
maladaptive cognitions by a therapist. This may indeed be the case, as therapists in PE also
do not directly target maladaptive cognitions. A critical next step is to consider the
association between changes in patients' negative, trauma-related beliefs and the experience
of sudden gains. In contrast, sudden gains may occur through other mechanisms, such as
mood lability and symptom drops in response to internal and external events.[19] Similarly,
patient-therapist and patient-pharmacotherapist relationship shifts may underlie these gains,
though not found in other studies.[8]

1Controlling for treatment modality did not change results.
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Different patterns of frequency and magnitude of sudden gains in PE and sertraline may
suggest divergent therapeutic mechanisms. Patients in PE experienced more gains during
later portions of treatment where imaginal exposure focuses on “hot spots” of the traumatic
memory.[32] Increased fear activation and successful processing of distressing aspects of
the traumatic memory may underlie later PTSD improvements. Alternatively, these shifts
may reflect a placebo response or regression to the mean, though unlikely.[37] In contrast,
those receiving sertraline experienced larger sudden gains during early treatment than those
in PE. This may be characteristic of early responses often seen in serotonergic medications.
[1,38] In a previous study, early response status on sertraline was associated with reduced
risk for relapse.[2] These findings suggest that in PE there may be continuing, steady
improvement throughout therapy, while in sertraline the bulk of therapeutic improvement
may be observed through early sudden gains. Similar to Vittengl and colleagues' study,[19]
patients in sertraline experienced a relatively large number (38.2%) of reversals of gains,
potentially indicative of an initial placebo response being reversed.

The strong association of the experience of sudden gains with better treatment outcome in
this study and the literature points to their clinical significance. Tracking individual
symptom trajectories during treatment allows clinicians to assess patients' progress and
make appropriate treatment adjustments.[39] Notably, clinicians can expect to see sudden
gains occurring throughout treatment in clients receiving PE, with the majority occurring
later in treatment. In contrast, clinicians can expect patients to exhibit an early, sharp drop in
symptoms with sertraline, being mindful that in a significant minority these gains will be
reversed. Particularly for sertraline, experiencing sudden gains early could have significant
impact on a patient's course of treatment, strengthening their confidence in therapeutic
approach, improving therapeutic alliance, and increasing motivation to be adherent with
treatment.

Similar to other studies,[8,12,16] we did not find strong predictors of sudden gains. Only
younger age predicted the experience of sudden gains. One potential explanation may be
that a decline of cognitive flexibility with age[40] decreases the ability to quickly gain
insights and rapidly modify existing beliefs. The lack of other predictors suggests people are
not necessarily predisposed to experiencing a sudden gain; instead, it may be the treatment
itself eliciting sudden gains. Thus, within-treatment, more proximal factors should be further
studied.

There are several limitations. There was no assessment only control allowing for the
examination of natural symptom fluctuations. That said, both psychotherapy waitlist[3–5]
and placebo control trials[2,39] in PTSD show that spontaneous recovery is highly unlikely.
Further, given that sudden gains are based on the reliability of the measure, it is unlikely that
spontaneous fluctuations are being identified as sudden gains. A second limitation is we may
not have examined other salient individual difference variables, such as neuroticism and
executive functioning of cognitive flexibility. Third, the ten week treatment duration is
shorter than other sudden gain studies,[8,9] limiting the number of opportunities to observe
sudden gains or reversals. Finally, we did not examine possible mediators, such as
medication and homework adherence. However, these variables, particularly for
psychotherapy, are difficult to assess on the same rubric.

Ultimately, this research points to differential patterns and potentially different mechanisms,
or processes, underlying sudden gains in PE and sertraline. The absence of strong, pre-
treatment predictors highlights the need to research salient within-treatment factors more
proximal to the sudden gains. In-session cognitive changes, emotional processing, or hope
occurring in sessions prior to sudden gains should be examined to identify aspects of
treatment that can be enhanced.[7,8,15] Future research should also directly examine in-
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session events instead of relying on self-report, retrospective accounts. Further examination
of sudden gains will elucidate trajectories and mechanisms of individual change in PTSD
treatment, clarifying when and how therapeutic change occurs. This will allow us to identify
modifiable components of treatment that clinicians can utilize to personalize and enhance
treatment to meet unique, individual needs.
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Figure 1.
Frequency of Sudden Gains Experienced in PE and Sertraline.
Note. * p < .05
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Figure 2.
Magnitude of Sudden Gains Experienced in PE and Sertraline.
Note. * p < .05
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